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X2 o) Serratia marcescens =S A& tri-

pyrrole TFZE zZte & 49 prodigiosin (2-
methyl-3-amyl-6-methoxypyrodiosene)S 3 A ghc}.
Prodigiosina  27}z]9] Al A TA], mono-
pyrroled! MAP (2-methyl-3-amylpyrrole)2}  bipy-
rroled]  MBC (4-methoxy-2-2'-bipyrrole-5-carboxy-
aldehyde)7} 7H7+ o} 2 A3 AR E Fato] nkEeal
% z%E#H o2 prodigiosin condensing enzyme
(PCE)ell 23te] 35l FA=e 7HAoer delA
3leh (5, 6,9, 20, 24, 25).

Prodigiosin- Serratia marcescens®] o] AF AFAHE-
2 A BAEARL Aol Aol o Ajth AbalEo
e 7] 28 sl model system ©Z9] §-8-7}
4ol rH(5). Prodigiosinell w3t AFE A4
Aol B]X| = F4o0]-2-2] o33k (20.25)3} AlHEHAIA] 2
3 (13,20) To] sick ey BEAL] Aol A
A7) 5ol A vlFE AR A4EEE
o]5 Aol A w3 JFE v]A=7el sl
Ale deal v gk SR EA Y] A2
762 ul-§ r}eksled gene?] derepressionel o
a3 o] RNA $AE#AA A F7I04H-& 353171
= &b (26). Selelle Aol EANAA ] 2
Az A b oz}t FEde] gk A - s 57
Aol ;e sedglch=s ®arb Qloh(l, 15, 16). 3] 3}
T WAEANA 2T FAE o277 l4kE
e F AEAWANA dojrks Aakshkgel Fa.g
d&s e FIRJAERAVE EAdde AEAe

=
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o & clekslct (11).
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ol A& st A& 9
E A7 Helste] BAF]) Serratia marce-
scens strain P& A3 #F=2 ARt
Serratia marcescens®] F k2 nutrient agar vY
2] (Difco)yg AHE-3ked 30°Cell A d§3}si i o] F o=}
QAAY wiofel] e FFS ALY 98 Fr1Q
ko] FEE o2 2AHE 4 ele Knopp's FH4A
w215 o] 8-kt (12,17, 18). ofsF AHuljof=] o]zl A
E (St W) S starvationA]Z EH o2 Knopp's
A ] [glucose 15g, KH,PO, 025g. Ca(NO:),
1 g, MgSO4-7H,O 0.25g, KCl 0.12 g, FeCl; trace
per D.W. 1 7]of| 4] @2} 1481l glucoses} KH.PO,
E AAA 6A17F b A AR 2 HEA| 7| H A
A5ttt & o & starvationA|7] HE(S P A
s 2 alate] -5 Knopp's # 4wl 2ol A
3A17H(S*P*, 3 hr), 6A17FH(S'P", 6 hr) wjFsladal
A= b gf-3han 914k A9 A7) Knopp's # 4
2] el 4 3A]ZH(S*P . 3 hr). 641ZH(STP~, 6 hr) uj
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Alkaline phosphatase (ALPase). acid phospha-
tase (ACPase), neutral phosphatase (NEPase). poly-
phosphatase 59 AAXTAYE FH M (14,15,
16, 18. 19)el A A| 8l 3F wpw]-8- Algalgie) 2 A E9)
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Fig. 1. Changes in amount of acid soluble
polyphosphate  (poly-P-A),  acid  insoluble

polyphosphate  (poloy-P-B), ortho-P and in
polyphosphatase (poly-Pase) activity in Serratia
marcescens under variously cultured condaitions.
2, precultured cell in NB medium for | day
(St . starved cell (S P . sugar free and
phosphate free) upon Knopp’s medium for
3 hrs: @. Pi catabolite depressed cell upon
Pi and sugar added Knopp's medium for 6

hrs: D, Pi catabolite repressed cell upon Pi
free and sugar added Knopp's medium for
6 hrs.
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Fig. 2. Changes in activities of ALPase, ACPase and
NEPase in Serratia marcescens under variously
cultured conditions.

The ligand is same as the previous Fig. 1.
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Fig. 3. ALPase isoenzyme pattern by PAGE in Serratia
MUFCESCEnS.
Lanc 1. Stz lane 2. S P { Janc 3. S P (3
hrs) cultured cell: lane 4, S P (3 hry)
cultured cell: tane 3. S'P (6 hrs) cultured
cell: tane 6. S'P° (6 hrs) cultured cell.

1 2 3 4 5 6

Fig. 4. 7LC chromatograms for the pigment separation
of Serratia marcescens under varnously cultured
conditions
Lane 1. St: lanc 2. S P ¢ lanc 3. S'P (3
hrs)y cultured cell: lane 4. S'P (3 hry)
cultured cell: lanc 5. S'P (6 hrs) cultured
cell: Tane 6. S'P° (6 hrs) cultured cell.
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ABSTRACT: The Effect of Sugar and Inorganic Phosphate upon Prodigiosin Pigmentation
in Serratia marcescens

Lee, Ki-Sung', In-Geun Song, Hong-Bum Cho’, Young-Sik Park, and Yong-Keel
Choi* ('Department of Biology. Pai-Chai University, Daejeon 302-732,
‘Department of Biological Engineering. Seokyeong University. Seoul 136-104,
Department of Biology. Hanyang University. Seoul 133-791. and Research
Center for Molecular Microbiology. Seoul National University. Seoul 151-742,
Korea)

The present study was investigated the relationship between prodigiosin pigmentation
and accumulation of inorganic poly-phosphate during metabolically repressed and
derepressed in Serratia marcescens. Precultured cells (St) were starved for 6 hrs in sugar
free and phosphate free Knopp’s medium (S P ). These starved (S P ) cells were transferred
one part into sugar and phosphate sufficient Knopp’s medium (S"P") and another part
also into sugar sufficient but phosphate free medium (S°P ). and then cultured 6 hrs. The
amounts of acid soluble polyphosphate and acid insoluble polyphosphate were increased
in starved cells compared with precultured cells. Upon intracellular accumulation pattern
of two types of polyphosphate, S"P~ cells showed high accumulating amounts of poly-P
quite in contrast to S"P~ cells. Considering the synthesis of pigment, prodigiosin as the
secondary metabolite in Serratia marcescens was enhanced at the transient phase of sugar
and phosphate catabolite repression/derepression. In other word, after starvation upon the
S P medium, shifting S P cells to S"P and/or S™P'. synthesis of prodigiosin and its
building blocks or derivatives were switched on and were procceded highly.





